Alzheimer's disease is an extremely serious condition that is challenging to diagnose. We have used experimental data to compare the rate of decay of entorhinal cortex (EC) neurons in various stages of Alzheimer's. We observed that the rate of EC neuron decay in the patients without Alzheimer's is close to zero, linear in mild cases, and quadratic in severe cases. We believe that described estimates may help to diagnose the disease as well as its stage.
MOTIVATION
According to Barbara Hamann, the author of Disease: Identification, Prevention, and Control, 30% of people over the age of 85 suffer from Alzheimer's disease, making it the most common neurodegenerative disease. The author also states that a laboratory test has yet to be established to diagnose the disease, so an autopsy remains the only reliable way to confirm the Alzheimer's.
Currently, Alzheimer's disease treatments are prescribed to the patients only after ruling out other neurodegenerative diseases (Hamann, 402) . Of course, this approach does not guarantee that the patient is being provided with the correct treatment. To explore more accurate ways of diagnosing Alzheimer's disease, we compare the quantity of entorhinal cortex (EC) neurons in the of Alzheimer patients to the quantity of EC neurons in subjects that don't have Alzheimer's in hopes to find a pattern in the rate of EC neuron decrease that could serve as a marker characteristic for the disease.
EC is located at the medial temporal lobe, carries on important functions supporting the hippocampal formation and the neocortex in regards to memory formation, learning, and higher order cortical processing ("Entorhinal Cortex."). The EC is the first known area to be affected by Alzheimer's disease. While neurofibrillary tangles and senile plaques are important signs of Alzheimer's disease onset, the occurrence of the two symptoms are also observed in healthy brains 4491) . The number of neurons in the entrohinal cortex is known to show a Undergraduate Journal of Mathematical Modeling: One + Two, Vol. 3, Iss. 1 [2010] significant decrease in Alzheimer's patients, while the number of neurons remains relatively constant throughout a normal human's lifespan (Sutherland, 438) . The severity of Alzheimer's disease is determined by the Washington University Clinical Dementia Rating (CDR). A CDR of zero indicates the patient is healthy, a score of 0.5 shows the patient has very mild symptoms of the illness, a score of 1 indicates mild, a score of 2 indicates moderate, and a score of 3 indicates severe (Gomez-Isla, 4492).
MATHEMATICAL DESCRIPTION AND SOLUTION APPROACH
In this work we use data reporting the decrease in number of entorhinal cortex (EC) neurons of Alzheimer's patients and normal subjects (Gomez-Isla, 4492). The data describes quantity of EC neurons for subjects in three categories according to their CDR: the control group, patients suffering a mild form of Alzheimer's disease, and patients suffering from severe Alzheimer's disease (see Figure 4) . We have calculated the following lines of best fit for each of the groups. where the slope ( ) and the y-intercept ( ) are given by
The first function estimates the rate of neuron decrease in the ten samples of the control group with a CDR of 0. In this case, the line of best fit has a very small, negligible slope of and we approximate it with a constant function (see Table 1 , Figure 1 ).
The second function estimates the number of neuron decrease for 5 patients suffering mild Alzheimer's disease with CDR=0.5-1. Here we have and (See Table 2 , Figure 2 ). The third function estimates the rate of neuron decrease in four patients suffering from severe Alzheimer's disease with CDR of 3. Where we use the quadratic equation .
After calculating the values of , , and using the least squares method through an algorithm build into Microsoft Office, we get (See Table   3 , Figure 3 ). Besides polynomial type regression of order 2 ( ) we have tried exponential, linear, logarithmic, and power regressions. The values of that we have obtained for these regression types are , , , and respectively. This shows that, among the considered types, the quadratic regression is by far the most reliable.
DISCUSSION
The obtained equations suggest that the rate of EC neuron decay in the patients without Alzheimer's is close to zero, linear in mild cases, and quadratic in severe cases. However the used dataset was relatively small and so even a few outliers could have significantly affected our predictions. Hence we believe that a larger dataset could have significantly improved the reliability of our findings.
CONCLUSION AND RECOMMENDATIONS
Our observations suggest that the patients with Alzheimer's gradually suffer increasingly faster entorhinal cortex (EC) neuron deterioration as the disease progresses while there is an insignificant loss of EC neurons in the entorhinal cortex during normal aging. For our estimates, we have used data generated by neurology service in the Massachusetts general hospital in Boston (Gomez-Isla 4492). However, the data is obtained from postmortem brain samples collected from individuals with and without Alzheimer's disease. Hence a method for estimating the quantity of EC neurons in live patients is a crucial step towards a better technique for diagnosing Alzheimer's. Perhaps integrating optical fractionator and EKG could help solve this problem. One + Two, Vol. 3, Iss. 1 [2010] 
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